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Since the development of the first Liquid Rocket Engines (LRE), one of the main concerns 
has been the occurrence of combustion instabilities. In particular, the thermoacoustic-
coupling trigger the excitation of transverse acoustic modes in the combustion chamber and 
cause engine failure. Even if the phenomenon has been studied since the 40’s, no predictive 
tools for combustion stability have been developed so far, because of the intrinsic coupled 
nature of the problem, which is affected by the interaction between several physical 
mechanisms and multiple length and time scales.  
The BKD is a scaled-down engine tested at the P8 test facility of the DLR in 
Lampoldshausen, at conditions representative of a LRE, working with the LOX/H2 
combination in a 50-80 bar pressure-chamber range. The geometry is shown in Fig. 1a). 
For particular operating conditions, self-sustained acoustic oscillations are generated 
around the first transverse acoustic mode of the chamber (i.e. around 10 KHz). The goal of 
the present study is to carry out a LES of the full engine, from the domes to the nozzle 
outlet, using the AVBP code developed at CERFACS and IFPEN. The operating conditions 
correspond to an experimentally unstable-point. The objective of this study is to gain 
understanding in the physical mechanisms that lead to this transverse instability. The full 
3D simulation could permit to emphasize peculiar interactions between acoustic, 
combustion and vorticity that could not be deduced from a scaled simulation or by 
simulating only a sector of the geometry.  Moreover, because of the size of the simulation, 
the present work is also a HPC challenge. 
In a preliminary analysis, a one-injector simulation with a scaled chamber has been 
considered.  The scaling is such that the operating conditions (chamber pressure, ect.) are 
kept constant. An instantaneous temperature field of this scaled-down simulation is 
presented in Fig. 1b).  
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